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**Abstract**

The neocortex is the core structure for our mental function. The function of the neocortex should depend at least in part on the diversity of its neuron types. Recent evidence suggests that excitatory neurons in layer 2/3 can have different properties. It is unknown, however, to what extent neurons in these layers are diverse. Here we focused on layer 2 neurons located at the border between layer 1 and layer 2, referred to as layer 2 roof neurons (L2RNs), and compared the morphology, physiology, and pharmacology of these neurons to other layer 2/3 neurons in mouse temporal cortex. Combining multiple whole-cell patch-clamp recording and drug application, we found that L2RNs were excitatory neurons with homogeneous intrinsic membrane properties. All L2RNs showed regular firing pattern with moderate adaptation. Compared with other layer 2/3 regular spiking neurons, they showed higher firing rate, less adaptation, more depolarized resting membrane potential, and higher input resistance. In paired recordings, synaptic potentials evoked by L2RNs could be completely blocked by DNQX, suggesting a glutamatergic nature of the synapse. Although the synaptic potentials showed no difference between L2RNs and other layer 2/3 regular spiking neurons, synaptic depression in L2RNs exhibited dependence on postsynaptic neurons. Taken together, our findings suggest that L2RNs are a subtype of excitatory neurons in layer 2/3, with distinct properties from other regular spiking neurons in these layers. The unique property of synaptic depression in L2RNs suggests their role in the dynamic aspect of brain function.
